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.(54) LITHIUM SECONDARY BATTERY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a lithium secondary battery having excellent fast 
discharge characteristic and also high capacity by using a composite material of a graphite- 
type carbon material or an amorphous-type carbon material as a conductive agent for a 
cathode active material. 

SOLUTION: As a material to be compounded with graphite or amorphous carbon, a mix 
produced by adding a binder and a cathode active material to metals, oxides, nitrides, 
carbides, borides, or silicides is applied and pressed. Consequently, a cathode in which 
electron conductivity with little anisotropy and high electron conductivity in the thickness 
direction in the electrode can be obtained. As a result, a battery having stable characteristic 
against the consumption at high current at the time of starting of a portable appliance or at 
the time of starting of an electric automobile can be obtained. 

LEGAL STATUS ~ — 

[Date of request for examination] 

[Date of sending the examiner s decision of 
rejection] 

[Kind of final disposal of application other 
than the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision 
of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 

Copyright (C); 1998,2003 Japan Patent Office 



http://www1 9.ipdLncipi.go jp/PA1 /result/detail.../wAAAIBaWHIDA41 008381 8P1 .ht 2005/1 1 /29 



(i9)H*H^n=f? (jp> (12) £t §fl *t# 1^ & $1 (A> wmwtmm'jkwisn 

^^10 - 83818 



(43)&IBB ¥^clO^(1998) 3 M31B 



(51) IntCL 6 




F I 




H 0 1 M 4/62 




HO 1M 


4/62 Z 


4/02 






4/02 C 


4/58 






4/58 


10/40 




10/40 Z 








mym<Dm3 ol & 6 jo 






(7DW1SA 


000005108 










(22)tfJIBB 


^8^(1996)9^6 0 










(72)SS^# 


A^TJU IEU 
















5t£tfc B*£»fWr B AW^rW 






(72)%^ 


#jif *T 
















adHtHAHffsffi B *LW&m\*l 








Oil* #^ 








36*«»aa:w**^iv-t:Tai#i# & 














(74)ftHA 










a»m\zm< 


(54) [^^O^fti] 









(57) 

[HUB] MflHO^i<r»ma«l<Mit 
[W^ai^K. Rft». «fb«j. *-?<fc« 



Searching PAJ 



1/1 v 



PATENT ABSTRACTS OF JAPAN 

(11 Publication number : 08-298121 
(43)Date of publication of application : 12.11.1996 



(51)Int.CI. 




H01M 4/62 
H01M 4/48 
H01M 10/40 




(21)Application number 


: 07-101261 


(71)Applicant : 


: FUJI PHOTO FILM CO LTD 


(22)Date of filing : 


25.04.1995 


(72)Inventor : 


KAGAWA OKIMASA 








MAEKAWA YUKIO 



(54) NONAQUEOUS SECONDARY BATTERY 

(57)Abstract: 

PURPOSE: To provide a nonaqueous secondary battery constituted of a positive electrode 
active material, a negative electrode material, and a nonaqueous electrolyte containing light 
metal salt, having a high discharge potential and a high capacity, and excellent in safety and 
charge/discharge cycle characteristics by adding a specific material as a conductive agent 
for a positive electrode and/or a negative electrode mixture. 

CONSTITUTION: One or more carbon/ceramic composite materials preferably constituted of 
carbon and one or more of a carbide, a boride, an oxide, and an nitride are contained in a 
conductive agent for a positive electrode and/or negative electrode mixture. A carbide of 
one or more of Si, Co, Zr, W, Ge, Ta, Ti, Fe, Nb, Ni, V, Hf, and Mo; a boride of one or more or 
Si, Zr, W, Ta, Ti, Nb, La, and Mo; an oxide of one or more of Al, Si, Mg, and Zr; and a nitride of 
one or more of Si, Co, Zr, W, Ge, Ta, Ti, Fe, Nb, Ni, V, Hf, Mn, Sn, In, Ga, and Mo are 
preferably used. 



LEGAL STATUS 

[Date of request for examination] 06.1 2.2001 

[Date of sending the examiner's decision of 06.04.2004 
rejection] 

[Kind of final disposal of application other 
than the examiner s decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision 
of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 

Copyright (C); 1998,2003 Japan Patent Office 



http://www1 9.ipdLncipi.gojp/PA1 /result/deta.../wAAAGSaGUHDA4082981 21 P1 .ht 2005/1 1 /29 



<u»B*fiw«w (jp) <i2) & §U fft ^ ^ (A) uimnmm&mm^ 

^3^8-298121 



(43)&IBB ¥>£8^(1996)lim2B 



(51)lnta. 8 




F I 




H 0 1 M 4/62 




HO 1M 


4/62 Z 




4/48 






4/48 




10/40 




10/40 Z 










*B5R Sl*«©*9 OL 


(£ 11 H) 


(21)mH## 


»K¥7- 101261 


(71)fflKA 


000005201 














(22) turns 


7 ^(1995)4)1 25 B 












(72) %mm 


mm mm 










#*;nmmffiffi**s2io#% 




















ta/ii 










#&;iiMU£e#jrtf**a2io#«i 


















(74)fS«A 


mm ¥ (*»-3*) 




(54) 











(57) CSft] 

%imv-< zfrft'te. mm. 4o-o 



1 

[mxmi ] nm. em. y^AJg£#t?#7Kis&?« 

©S^li©^^ ffl C »4 C <!: <!: f & 'J 3 A ~ 

,xnm. 

[%mm2 ] §mm 1 «c4»i»r t ±KjE«f£*m*»L i 

N i O, ,L i C oO, ,L i Mn.O,, LiNi a _„Me, 

0. . Li Co,.»Me,0 ! *SUBL i Mn,.,Me.O 
, (Me : 2fiISfdJ3 BtvM) ©**^StRS4a 

fc4>fc< i 1 molt&VtX'm&LZtix^z y a- 

[li!5fcJS3 ] fjtjjyi 1 (c*l>T. ±SB#JS#T a . T 

1. Z r *-5>l»ttA 1 ©**>6j81RSn/cii>«c< <bfc 1 

"a©#)i-ct9RS§*i-ci^-s y^^A-^mfc 

[IS^J14 ] §i*H 1 Ccfclvr . ISimmifiC r 
.O,, F e 3 0, , I r O, ,MoO ! ,Nb O ,N bO,, Os 

0. , PtO,, ReO„ ReO„ Rh0 2 , RuO,, 
Ti,0 7 . WO„ W^O,,, V.O,, v,o 7 . V 
s O,, V.O,,, V^^. V.O.s&SOBVsO^ © 

[IS2J?JI5 ] iSsfsa i tc*$t,vr. ±sa^b«i*5BN. n 

bN, Ta,N , T i N. VN*Sl>(iZ r 

[»*B6 ] »*JB 1 tcfeO-C. ±E&fb*»#<B.C , 
HfC, MoC, NbC. SiC. TaC, T i C, V 
C. WC*£t>«Z r C©4>*>6jliR3ftfc^&< £fc 

i a©iiMt«rci»s ? nx c»4 y * v a - 

[IS3RII7 ] sS^3S 1 tCfc^T. .hiBtf^Mb^C r B 
;> Hf B iP MoB.NbB.TaB, T i B^^WJ 
Z r B,©cf>*>e>jSBR3tifcit>&< ife l«©*9{b435 

-cttiJS;* ft-co a y ? a ~;xnm. 

[BURS 8 ] tn 1 CCte^r. ±S»-fltW5Mo s 

1 , ,Nb S i , ,Ta S i , ,T i Si,, VSi,a5Wi 

-ctiiss *vci> a y * $ a 

C»»««fiJ*iiie3R««©tt>*»6aBI?3tifc^tt< £ *» 

i «©*»4-ci«fijs nt y ^ a 

[«^]S i o ] m*m i ccie4s©±famvffe^m©i or 

im>m 1 1 ] is*s i iam<D±zzmmzimt it 

ffli^S?Bffl«fbKn a n . 

[IS^Jl 1 2 ] IflsfcJg 1 KIS*8©±IB®fe*maS£ Lt 



(2) 1#B8^ 1 0-8 38 1 8 

2 

ffli^cm^fflm^itiS^^ a. 
[tn^ii i 3 ] tmm i icsemcDmrnzmmt uxm^ 

[HW©i¥ilffl%{tt|8] 

[0 00 1 ] 

y^A-;*®fetcKiT*. 

[0 00 2] 

c*i«cm>ffl^fflfl^©«iK-C*£Sifc©iS**.rt/ 

«Kf*a/c«6. H»asflM/t?**>. Ifflt^n/clt 
[000 3 ] 

[^hj^^^j;^ i-rssKH] ee*©sm«ms©ziE 

ttSUtcJ&tt (^^5-52026^<2:$g) *il>I^ARK 
jR»©*-#>^ » * (#&¥6-26124#<&$8) JWi 
20 U?>ntl>5. 0#>0. Aya>, «^*iS, flTrffflt: 
T^tgiPfwiiiSi Lt:fl?te*«*S^-a«c«W*SK© 
xt>«tft»r»i. r«c*>%. ctie»ms©tBit)B# 

mtf. Ml/- h£0 .2 5C(4B$I!330 *>62 
C (3 0^$) CC±tfS£j««M*2 0~3 0Kaa[ 
30 ITt5. C©<fc-5&Cj5fcHl/- h4±^5i, ^tilcW 

i>}i<fflti>&TL, m&x&z,mmB$>fimhti 

©«ffirt©*^-ei»i43W«tstEwr*4 itx6n 
a. «srt©« : fe*e©i*Lh*ia&KBai«or*s 
Mis& a c » (^akkx©s« ma § «n « «t t » as. * 
©»^. mg(cA*-2>^*S"j©#j^*^#<^afc«). 

m?fe©KS^c#tt© — 3-C*5(«|i*^fffiS*HfiT 

®ffirt©mT^*tt*(6i± s z> c t *5. Hfflw^mtife 

40 &ffl¥£?2>±XWmXi!b&, 

[0004 ] *HHJ©SW«, ftafik«t*tt3»«^?-Cl/ 

*> 5 y a a c i cc a 

So 

[0 00 5 ] 

«c«. g£**>e>©Mis*-5c»«^a»^wi^©ssmsij 
^©^ji^s^brm^e^^-^w-c*^. -r 

so me«14(i®toT(S<. m^4£3l©S*i4*sAtc^ n 



(3) 

3 

is. jEmmwm. t&mmt&hKz&mim&ftcDTfr 

[ 0 0 0 6 ] C<Dcfc 5 ^mis^>5u«^a^o^ 

£#&ir&*:tf>CC, «*tfcl}L/c*£^ 

[0 0 0 7 ] **?B©a^fbCCfflli6n*&flS«Ta. 
Ti, ZrWUiAl^ IfkWiCrO,, Fe a O 
4 , I rO z , Mo0 2 . NbO, Nb0 2 . Os0 2 , P 
tO,, ReO J( ReO Jt Rh0 2t Ru0 2 , Ti<0 30 

7. wo 2 , w 19 o <9 , v 2 o,,v 4 o 7 , v s o 9 . V 

.On. V 7 0 13 , V.On^SWJV.On^ Sfbftra: 
BN. NbN. T a 2 N, T i N. VNWUiZrN 

K{tft«B 4 C. HfC, MoC, NbC, Si 
C, TaC, TiC, VC. WCWUiZrC^ * 
tffbftttCrB,. HfB I( MoB, N b B, TaB, 
T i B,**C»ttZ r B,**. ^-ribittMoSi,, N 
bS i 2 , TaSi 2 , TiSi Jf VS i 2 *«1>»W 

7'isz?zct(fCj:qmm*mf&T2>ct je 

fiffiBMBLiNiO,. LiCoO,. LiMn 2 0 4 , 
L i N i ,_„Me„0 2 , Li C o M e, 0 2 L 
iMn 2 _ x Me K 0 4 (Me : * /ctt 3 B tc*<D 

*^6d>tt < £ fe 1 H)^<0 V * A£«»»£IMKb 

[0008 ]-*. *«2MWUK*t*. MlfiftttX 50 



1 0- 8 3 8 1 8 

4 

[0 00 9] £6&c, aJKBte* fW^.«^ot:u>/7- 

- k A/*- k 

+ V "7 >, fh7t h"D77>, rHt K 

n^^>g|2Sft v l f 2-^h+i/i^>, 1.2- 
^xKi/i^>, 1. 3-5/**V^>. ^A7; 

K, 7-feh^hUJk ~hpy#>. 
K®-* ^b*^>^fji/, 7'Pf 

>, ^* + V^>9t3W*. yx^jbx-fJk 1.3- 
^p;Otji/ h >. XJl/*9>. 3--rf^rt'-2-** 

lsian/c^jgijc, «x.«l i c 1 o« . l 

iAlCI 4 . LiAsF 6 , L i B F , , L i P F B , L i 
S b F 6 ,L i B 10 C 10 . L1CF3SO3. L1CF3C 
0 2 . LiCl, LBr, L i I , (K»JIiKnK#Jl/#> 

[0010] *^©«tb©ffijg«, WCCRJEStltt^ 
h^V3>, — :7a, a 

(H. lB H 8 fl/t', t«i/*-A m»X^, m^- 

SjiRa, gS&m^llS. h7»-A' t S^A*«. 

^-;F*>XfU^ '^7*4 ?V 

b, ^rl/t, t-^>^U>^ ASiSfeir* 

-F3>fr> 3 t, s^tss. mmiatim. =f^7* 
tit. ctih&£m<Dmc&*mmt}ftmmisZ7- 

[0 0 1 1 ] 



(4) 



mmW- 1 0 - 8 3 8 1 8 



[0012] ( 
«C, Mo B, T i S 



1) JE@<Z>g1S#J<!:bT> HiSi 
A 1 . CrO, . T i N. B 



i s&ffflmmL, m&itotc com&mmm (ess 

%) <hiESrS#lgL 1000,(8 7ffiS%) *sJ: 
m<o&*)y ?itt:~<)T> (7ii°/o) *6i>3M>«r 

3 0»M«B3WLiE«g^ffJ<bL//c. C©£JWS:J53 2 0 ^ 

HIS (9 311%) <h*S§S»JO^U7 yffctfx'Jf 5 
> (711%) *6lr>M>«-C3 0»ig»L/c^»J*W 



10 



3fc««E4.2V. )!S««JI2 .7 VOSfeffTU- 
i*S£K{*0/c e fcfe, U- h#ttf*l£«:0 .2 5C, 0. 
5C. 1C, 2C, 3C<D5^ttrtfofco 
iC^To SfcllSSteO .2 5C ^100%ilt 

[0013] 





« -a 9 a n 




0.25C 


0. 5 C 


1 C 


2 C 


3 C 


Steffi i 


a i /sue 


lOO 


9 9 


9 9 


9 6 


9 0 


C r 0 2 /Stt 


1 o o 


9 8 


9 8 


9 5 


9 0 


T i N/SttB 


10 0 


9 9 


9 8 


9 6 


a 9 




10 0 


9 9 


9 8 


9 4 


8 9 


M o B/©« 


1 0 o 


9 9 


9 9 


9 5 


8 8 


T i S I 2 / SIB 


1 0 o 


9 8 


9 8 


9 4 


8 9 


itKfl 1 




1 0 o 


9 5 


9 O 


7 a 


6 8 



[0014] amm 1 ) mmmoms ( 6 mm%) t 

JEmmtWL i C o O, (8 7M%) tecfct>'*SS#JC7)# 

'J7^te-yf> (7it%) *6»^*i«r3 0» 
tu&mmtm i ©tt«<h^tcs i (c^vr 0 ni&^j i © 

^^S>J^ffll^cit^{J3C<Dttmu- hT4>9 0% 



[0015] ) iE«©*«JWt It, m&t 

'X<DGmm<D{t£iM, Ti,NbO,VN. SiC.Cr 
30 B 2 ,Mo S i .i^SMU/cW^ffl^/Co JE®rm 

RfCttL iMn.O«*. nw%M ] gMm£km&t&&& 

[0016] 
[312] 





* ^ * ? *N 


»flBu-hc (%) 


0. 2 5 C 


O. 5 C 


1 C 


2 C 


3 C 




T i /SIB 


1 O O 


9 8 


9 7 


9 4 


8 8 


N bO/S» 


10 0 


9 8 


9 8 


9 4 


8 7 


vN/aiG 


10 0 


9 9 


9 8 


9 5 


8 9 


S 1 c/®» 


1 O O 


9 9 


9 8 


9 4 


8 9 


C r B,/S» 


10 0 


9 a 


9 9 


9 6 


9 0 




1 O O 


9 9 


9 8 


9 4 


8 9 






1 0 O 


9 4 


8 8 


7 7 


6 6 



[0017] at$m 2 ) jmmmmicmGim^tcu ^m^tcm^t 3 c ©asu- h -e t> 9 0 %*ik<dss 



(5) 



10-83818 



8 



vtmt'X<Demm<Dit&W. Zr, MoO, . ZrN, 
TiC, ZrB J( VS i 2 ±*m'£itl,tctfm*m^ 
/c ft JESSIES &C*i L i N i 9 . » C o e . i O a fi^rS* 



[0019] 
[^3] 

3 







»«U-KC (%) 


0.2 5C 


0.5C 


1 C 


2 C 


3 C 


»ffi«3 


2 r /#£«Jtt5K 


lOO 


1 0 o 


9 9 


9 6 


9 1 




1 0 o 


9 9 


9 9 


9 5 


9 0 


2 r N/3£5flfl«B 


lOO 


9 9 


9 8 


9 6 


9 2 


T 1 C /*JiH«58 


1 0 o 


1 o o 


9 8 


9 5 


9 0 


Z r 8 a /3ESHK5S 


10 0 


9 9 


9 9 


9 5 


9 O 




10 0 


10 0 


9 9 


9 6 


9 1 






1 0 o 


9 7 


9 3 


8 2 


7 1 



[0 02 0] <tfc»«3) lEffi^lISiKc^gKS^ffl * UrS^ff (CteL i M n, . 9 C o„ . , O, ftSrS«5H«C 



tt©*S**SS*W3i#«:ai3K:5*T. 3l*W3©Ste 
$*ftJ£^fc*B£W:3C©j(&*U- hrfe9 0%3£© 

/cti^. :gfi{£}#l$5 « 2 C ©Stm U-hT8 0%?S. 3 
C©j6WSU-hr7 0%®i{STL-Cl^. 
[0 02 1 ] <*»W4 ) IEg©^m^Ji L-C. 0WJ( 
Bt3Ri^©6affl©^fc^J. Al. WO,, ZrN, W 

c TiB,, ws i , t^m^itbtcmam^tc. iesk 



20 ©*S^£*4CC7S?-. 

[0022] amen) jE&mmmt l c}¥M,mi?tm*m 

tt©*S**5SM0<4 ift(ca4CC^-r„ 
[0023] 
[«41 







jJCttU-KC (%) 


0. 2 5 C 


O. 5 C 


1 C 


2 C 


3 C 




a i /* &Kmm 


10 0 


9 9 


9 8 


9 5 


9 0 


wo, /^SHffiSR 


1 0 o 


1 0 O 


9 9 


9 6 


9 1 




1 0 o 


9 9 


9 9 


9 5 


9 1 




10 0 


9 9 


9 8 


9 5 


9 0 


T i B, 


1 0 o 


1 O 0 


9 9 


9 6 


9 2 


WS i,/#£SJfcifi 


10 0 


1 O O 


9 9 


9 5 


9 0 






1 o o 


9 6 


9 1 


8 3 


7 0 



[0024] miMM4<Dm'&m'mm%m^tcm£i*3 c ★10025] 

©ftSU- Y-CQ 0%«. 3C©S!t^U- K-C7 0%t S6*©H*^E©^«£©?Bg(C>Ftl/-CS5£t/ci^14*s 



(6) ftffiW- 1 0-8 38 1 8 

(72)^^ utm mm 



(2) 

1 

[<8l¥lit#©IEB] 

i mim 2 ] m%m/-b ? s ? * * . 

£4>ft< £*>-«©«{&». «9{I3W. tttttt. ttfk«) 
«©#*"&«?&. 10 
£;!>ft <£*>—«©$--* SR. ny-Ol/h. yj|/3- -5 A, 

fxommtft & atetm-c* * c <t « £ r ■& 

£4>ft< £fe— HWy-fsR. i^Ua^A. 5t>^Xt- 

>©«Mb&rt>6ft*i8£#*4r*ac£*4tts£-r.s 20 

1 mwM 5 ] smm/t 5s>;w a^tmas . mm 
AR.o'i';!/ ACDmitvnfr e> & a a^tm-c** c 

4*««<tri«*5[ 1 KS2tt©#*:2&«». 
[ M J»B 8 ] KRSR/-b 5i»« a^*m** . fiSR 
£4>ft< £4>— WbT-i^i. 3^;l/h, ix;Un^-^A, 
£>y^-r>. ^ A, £>£;U. 

>. ii. -f>5/£A. tfysAKtfty ^f^cDgHfrBj 30 
#>6ft*a£tm-c**c £***&£ -rsst^tii 1 tcta 

(»*B7 ] &fiH»f4#. MZ • pGO • q X (C 

mmmi 3-1 5%©4£&ji7cx. js^s©^!*** 

t»«-en6©iffl^toti-*>6^£K{b!B!X«*^=i^^ 
K"C*0 . GO«S5£ft^SSCC-r5fc«>©^*3»9)S* 

ASMS^fiBH. fflSttttftrc*9. x«^oy>-e* 

2 5~5. 0-C*«3, qtty^AKjOlfeatea^frS 

*u o^ita*. ) •c*si?[^B B B »ft@«i!4-c*€> 

C 4 £#fi!t£T £fl|$g 1 CCffi«8©#*-^®ffi. 
i*!f$®t<bTSIS3}?ii 1 cciei8©^*-^s?fe. 

*- bismrzc t&tt&tTz&im 1 kiei*©* 
mwDtrnxcwn so 



#g8^P 8-2 9 8 1 2 1 

2 

[0 00 1 ] 

#*-#s?fe&c|irrsfc©-e*&. 

[0 00 2] 

£ £ ^cfifcH+Cc V * v A^JSasfiftttKCCfiSEg 0 . i*jSS-> 
a-hLfc"], ^©♦SJStt=feJSStt©ffitt*5iS< . ^ 

•ra/SBi*«6^t>s. cnjc^ur. sis. y^3 
{brsj^ttft-s-ct/t. c©K*Ktm©^«. 

ng<*#jg1§tt#£>£©-c. ii%*t>&i&&B©Rl(c£ 
JRW*TO© JbCC y * A#J!##Tffl-r S C £ tcft 0 . *£ 

». tUtt^y^^A^ii^^fflL-cLv^^ci-c*?.. 

ft*. SEfc. ^««f4«hbffi*Ube<W/h$t^c«). <* 

ShtU^CitCftS. — ^. 3-3. 6VS©iSfijf 

«*4iCV. Si. B. Zr. Snftt'©8<tt M. 

ffl¥5- 1 748 1 8, [BI6-60867. ID6-27 
5268. 13)6-325765. I5J6-338325. 
EP-6 1 5296). cn6V. Si. B. Zr. S 
ntt£©HMb«J. Rtf. **i6©a^»fb«Jtt. *)*« 
©iE®<!:ffl^t)-B--SC£(CJ;0, 3~3. 6VM-C& 
«P«©**tt**^«»*^A. SS/c^K^-f h 

^^.*5«iA,<b*3&< Jtc-s. ctizmmmttm-p. v. s 

i. B, Zr, Snfti-CBM* RO'. ^ne>©«^ 

c > 9 *ffl±©^ # ft ran** & ^> it. 

[0003] 

mwifiM&L<k strum: *«w©is-©bm§ 

C£-C$>*. 
[0004] 

[iSiafcfiSfc-f Sfc«>©3M12] ^#H»©RB». iES?S 

w*4 <w* l < i*. ^^£^>ft < £ t-«©etft*j. a 
[0005] *»w©#*r#cwtt©iE • fiSa. iEffi 



3 

*s*ft adm. 

[0 00 6 ] **IBrfflC>€>*l&«*/-fe^5 

[0 00 7] **ffc«Cfflt»6ti*JBRttf4iUrtt, 35 
«WM <*)tttlift ±«JilBfttf> . AXJMIBttfO 
V^yVy 4 hft Bifi^-^*. tr**-*-**, 5 
ft ^U^-*«IB«waw. 7^>««S««K3R. 

•jT^uo-h *j ^KMtffi^x. »f»&fiiift ata 

^ ? £\ *r v 5- * > ^ 5 y 9 s & i* > ^ ^ » & , 5 

[0008] K*»»4<tifi^kT**^b«itur« t 

v^^A, £>£;k ^£>, gt. ?\ ~?4r;l/, 

It*. SiC. Co,C , CoC 2 , ZrC, W 2 CW 
C, TaC, TiC, Fe 3 C , NbC, NiC, V 
C, V«C 3 . V $ C . B«C . HfC, Mo 2 C , Mo 

tt, Si,B , S i B, S i B 3 , S i B 4 . ZrB 
2 , WB, T a B 2 , TiB, . L a B 6 , MoBt* 

& < <t fc-ff S C <!: ffiMM&CDf b^BJffl 

A 1 2 0 3 , S i 0 2 . MgO. Zr0 2 7?*?). C 

jUn^A, ^>^Xf>, yj^^^A, 

ft, ^*?\ ^?*JU, /^t?^A, >^V~*) 
A, v>#>, $S, ^'J-JASWJ^ 
>©S»b«M«Mc< ifc^itWiCt^lil**. 
»b*WDfb^«JW;t, S i N. Si 2 N 3 . Si 3 N 4 . C 
o 2 N , Co 3 N 4l ZrN. W 2 N , WN 2 . W 2 N 3 , 
Ge 3 N 4 , TaNTiN. Fe 2 N , Fe,N , Nb 
N. N i 3 N . VN. Hf N, Mn 4 N . Mn 2 N , M 
n 3 N 2 . SnN 

InN, GaN. MoN, Mo 2 Nr&0, Ctlh&m 



(3) »H?8-2 9 8 1 2 1 

4 

[0009] smt^y* v*zm^$mzm&?z>Ji 
ttiu-ctt. ^-^^>^a. iBWtt. a^n 

s (cvd) j . iRBriKX»Ha>wis«iifb«i£S 

r*8BET4. «H£ffi. a^^&te:, 1 0 0 0-220 
OTTCmEE-2 0 0 k g/cm 2 CD^fr-C||Sfe5n^o 
«^bKttJ|J3*i*«JR/-te* 5 9 *«£«*4*©-fe^ 

*?£u<, 5-3osa%©f5Hr*4c<t*«jgec»* 
o<, i o^2 0§i%cDiir»sct^«:»*u 

;k ^> F^;k fittiK-;i>5;k «M#-^5;k iB 

[ooio] *§m<Dmm/t5 5 

1-30 tlXiWS U < % #CC 1 - 1 0 ttX««FS 
ft^^Jl (ft ^y^r;k TJb^^^A, «Rft^) 

[0011] #am«mi4(c». e^m-f 

40 ft fltilBMbft K, ^Rig», 

K»^Hb^fttt3&Jffl6*i4. U< tSKXJMt£1h& 

o9wm««»i{b«ftr**. MMimfMoitta 

tiSKSRIMb^ftCctt. ^«UH» % AXMIS. ^tB^S 

50 ^gUJS. StfBJi&fittft ^77x-Xf^«S 



(4) 

5 

otts%^A/c&£ou sic, B 4 c*s^t<t: 

2 , GeS, GeS 2v SnS, SnS 2 , PbS, Pb 
S,, Sb,S„ Sb 2 S,, Sn S i SjtttftdtrtMb 

[0012] **wrfflt»6n*ttJk«5Wiurtt, 

MZ • pGO • qX (CCt M Z « "J A A *>(D 

vmimKtptpt>&mmam 13-15 mcom&mjc 10 

SR. aWAH©*»**ti»**i6©tt6*>*3^6ft* 

JW. MSttflim®*JUt£9tU 0. 2 5-5. Ot* 
jUra^-f F47 v*JK^£©*;Wt*«U 0-1. 
©^t)»ajgj£«F{c % M{tflKESJ£*tf 5<t[5]B$cc'J7"} 20 

pGO-q F#«MSWHiM Ko»««©fa;f!l**or 

GeO, Ge0 2> S n (X SnO,, P b CK Pb 
O,. Pb 2 0 3v Pb,a, Pb 3 0 4v Sb 2 0 3 , Sb, 
0 4 * Sb.Os, Bi 2 0 3 . Bi 2 0 4 , Bi,0„ V 
0 2v V 2 O s , MnO, Fe 2 0 3 , Co 2 0 3 . NiO, 
ZnCX NbO, Mo0 2 , Mo0 3 , W0 2 , WO,, G 30 
eS, GeS 2> SnS, SnS 2 , PbS, PbS 2 , 
Sb 2 S 3 . Sb 2 S s , SnSiSj^i'^at, *5 

Li 2 Sn0 2 , L i ,GeO a ai*Hfby *£A&(D 
ffi£BMM»r*oTfccfci>. mz u< 

SnO, Sn0 2 > S i O, GeOr*!), Cft6 

t4fc©-C*htfJ:< t Si. Al. B. Ca. Mg, 

P, Li, Na. K, Vfr6S«*i44>&< <tfe 1«G> 40 

wb«j***rs c t tfiu»&. fMutmmj&atooM* 

mtUXte. Si0 2 , A 1 2 0 3 , B 2 0 3 , H 3 BO, k 

£<> 3WS«ttffi4 0r«, CaO, Mg0 4 Li 2 0, 
Na 2 O v K a O ft Cti6*8SflnLrftflEO 

£>9, SnF 2 , CaF 2v MgF ls Z r F 2 fr 

^Affl^a«c*^*>4j»«Mfb*Xtt*^=iy^-/ K 50 



1*88^8 - 2 9 8 1 2 1 
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4#»WIB»JaBW©*^lt*«l/. 0. 2 5-5. 0 
£*)ft£L<te0. 33-2. or&& e Qtt 
y A»jattffiec^t>SM«»{b^x«*^=iy^ 

[0013] ±E<Dfb^Wr J: 0»* bWb^tttt, - 
MSSno • pGors^n€>{b^r^o, ffl*ixs 

nO-Si0 2 , S n 0 • 0.7S i O, • 0.2P 2 O s ■ 0.1 
B 2 0 3 , S nO • 0.4S i Q 2 • o.lA 1 2 0 3 ■ 0.lB 2 O 3 

♦ 0.3P 2 O,, S n 0 • 0.3B 2 O 3 • O.lCaO • 0.6P 2 
O s . Sn 0 • O.lA 1 2 0 3 • 0.3B 2 O 3 • O.lMgO • 0. 
3P 2 O s • 0.lFft£a»sW6tl&. 

[0014] *AnoftStt&t£. «*tt*ii*«F«:# 
Sir^) £ c t tm * o c > 0 c c -em 9 ^Hff i«Cu 

Ka«*fflC*fcX«H*rffir2 0i"C2 0 B *640' 
Stt<Dll*T»«:WLrfcJ:t». ^U<(i20ft , 4O 

iw, 20it2O' 6Lb4 0' OTccmen^^ 
u- K«c«a»©m*©i5i»f«*Ko5 0 o*jerFc* 
&c £#«$u<. 3 6ic#*i,<fcu oo««Tr* 

[0015] Mumatma. mas. ^aat^rti 

Uttt. SJaiSS«*» 1 0 °CW±2 0 0 0 'CttT, M 
^SfiK« 5 0 0 'CW± 1 5 0 0 °CJ^T. «8fiKfipH» 1 B# 
TO12 0W1 MS3lK««^l 0°CW±1 0 7o C 

1 9 8 7) 2 1 7MIBtSc7)g u nffi. Hammer - 
An v i \m. s 1 a pffi. ^TFv^XS, V'^yX 
■7X71-8, Ji'C^Jftffi* me 1 t d r a gS£fc<if 

>K^7^ (3tl* 1 99 1 ) 1 7 2MfBtS(^#n-^ 

tt^'xiLTtJ, T^r/>, ^y-5A, 

[0016] ±E«JiE8nr»6*i/c{b^«©{b*SC 
tt, »J3E*ttiLrRSttS^^^Xv ( I CP) ^tc^ 

-c^^> 0 MmjtatmoTiw^^xit. 0.1- 



